Bisection and regular false-position methods are widely used to find roots of a transcendental function f(x) in a certain interval [a,b] satisfying f(a). f(b) < 0. The paper develops a new algorithm to find roots of transcendental functions based on false position method. We use two end points of the interval to interpolate f(x) by an equivalent cubic polynomial using clamped cubic spline formula. We consider one of the roots of the interpolated function to define a new interval and to approximate the root of f(x).
I. Introduction
Transcendental equations are equations containing terms that are trigonometric, algebraic, exponential, logarithmic, etc. terms. Many analytical and iterative methods are used to solve transcendental equations e.g. [2], [5] . Though these methods are capable of solving many transcendental equations they suffer from many common disadvantages. Usually transcendental equations have many solutions in a given range, and analytical methods are not able to find all these roots in a given interval. Even when they find several solutions, it is not possible to conclude that the given method has found the complete set of roots/solutions, and has not missed any particular solution. Also, these methods fail in case of misbehaved or discontinuous functions. Hence, though these methods may work very well in some situations, they are not general in nature and need a lot of homework from the Analyst.
Newton Raphson method is a commonly used method for solving transcendental equations. The method makes use of the slope of the curve at different points. Therefore, if the function is non differentiable at points or has a point of inflection, the method is not able to find the root. Secondly, if the function changes its slope very quickly (frequently achieves slope of zero), or is discontinuous, it cannot be solved by this method. If the function is discrete, the derivative has no meaning for it and this method cannot be used. Also there is no straightforward way to find all the roots in an interval or even ascertain the number of roots in the interval.
Bisection method needs two points
There is no straightforward analytical method to find these points. Another problem lies in choosing the distance between the points a and b . For the method to work, a and b should be close enough, such that the function behaves monotonously in these limits. At the same time, a small difference in values of a and b makes it difficult to search the sample space. An algorithm to ascertain such points for all roots of the equation has to be essentially random in nature and it can be another application of genetic algorithm (GA). This will be discussed later. Further still, the method fails for discontinuities in a function.
Method of False Position suffers from the same problems as in Bisection method. Hence it can be concluded that analytical methods cannot find all the roots of a transcendental equation reliably [1] . for furthers iterations. The general formulation of Numerical solutions of transcendental equations based on cubic polynomials is described in section III and in section IV we take examples to illustrate the working rule and its geometric interpretation. We can distinguish several possible cases using the discriminant,
II. Preliminary Results

In
(2) The following cases need to be considered: [4] 
Clamped cubic spline interpolation
The most common piecewise-polynomial approximation uses cubic polynomials between each successive pair of nodes and is called cubic spline interpolation. A general cubic polynomial involves four constants, so there is sufficient flexibility in the cubic spline procedure to ensure that the interpolant is not only continuously differentiable on the interval, but also has a continuous second derivative. The construction of the cubic spline does not, however, assume that the derivatives of the interpolant agree with those of the function it is approximating, even at the nodes shown in fig. 1 . 
, a clamped cubic spline interpolant S for f is a function that satisfies the following conditions: [5] a.
To construct the clamped cubic spline interpolant for a given function f , the conditions in the definition are applied to the cubic polynomials 
III. Numerical Solutions of Transcendental Equations Based on Cubic Polynomials
Using the results obtained from (6) and (7), equation
Using the results of (6) and (7), equation (10) 
. (11) Solving (9) and (11) we get, 
The following algorithm is used for computer implementation of the scheme. x or message of failure
Algorithm
Step 1 Set
Step 2 set
Step 3 while m i  do Step 4 to Step 12
Step 4 set
Step 5 set
Step 6 set 3 0 0
Step 7 rearrange step 6 of the form
Step 8 set
Step 10 If
Step 11 If . Now using formula (6) , (7), (12) and (13) with tolerance 0.0001 in the three cases we observe that the false position method takes 19 iterations the bisection method takes 16 iterations and our present method takes only 3 iterations to reach the result with desired tolerance.
Example 2:
To find a root of the function [6] . is a twisting curve. In this case, the cubic polynomial found by clamped cubic spline is a curve for which initial and end points in a fixed interval as well as slopes at those points are similar to that of ) (x f respectively and cuts the x -axis closed to a zero of ) (x f . Using the intersecting point we can repeat the process again to obtain a better result and so on. The figures in Table 3 show the iterations of cubic approximation of ) (x f .
Table. 3. Geometric interpretation of the iterations of the present method
No. of iteration . In the present method we use cubic polynomials (twisted curves) so that the root converges faster, which is shown the Table 3 . So, this method provides faster approximation than the regular false-position and bisection method for transcendental equations.
